Syringe pump displacement alters line internal pressure and flow.
It has been reported that the actual flow from a syringe pump changes due to vertical movement of the pump in vitro, but a direct study of the in vivo effects of fluid delivery irregularities caused by vertical pump displacement has not been performed. The aim of this study was to assess the influence of positional changes of the syringe pump on the internal pressure (IP) and flow from the circuit, and to examine blood pressure changes caused by pump movement in animals with or without hemorrhagic shock. To simulate clinical conditions, we used a rabbit model. We first measured the changes in line IP and flow from the syringe pump after moving the pump 50 cm vertically upwards or downwards. With the same animal, we then recorded the blood pressure changes under these conditions during norepinephrine (NE) infusion, using a rabbit hemorrhagic shock (HS) model. Following downward movement of the syringe pump, the IP increased by 37.5 +/- 4.0 mmHg and IP decreased by 37.3 +/- 3.1 mmHg following upward movement of the syringe pump. In the rabbit HS model, movement downwards decreased systolic blood pressure (SBP) by -17 +/- 6.9% (P < 0.001), while upward movement raised SBP by 45.7 +/- 21.5% (P < 0.001) from baseline values. Vertical displacement of the syringe pump alters the flow due to a change of line IP, and blood pressure can be affected by pump movement during NE infusion.